The ABO blood groups are determined by forward grouping on red cells and are confirmed by reverse grouping on serum, both of which must tally to assign proper blood group to an individual. Any anomaly in blood group must resolve before transfusion. Aim: A patient with anomalous blood grouping required to be investigated as pretransfusion tests. Materials and Methods: ABO blood grouping protocol was followed. The patient's red blood cells (RBCs), showing mixed-field reaction, were separated into those showing agglutination from other remaining nonagglutinated RBCs by selective adsorption using anti-A1 lectin and subsequently disagglutinated by incubating with soluble salivary antigen from Group A secretor individual. Results: Of the two RBCs populations, one that was agglutinated by the lectin showed considerably stronger agglutination with anti-A antibody as compared to those that were not agglutinated. Conclusion: Weakened red cell A antigen was presumed to be due to underlying disease process in acute leukemia.
category may be due to bacterial infections or malignant conditions. There are a few reports documented in literature to show an acquired loss of ABO blood group antigens on RBCs among the patient with leukemia. [1] [2] [3] We report here a rare case of grouping anomaly found in a patient with acute leukemia.
matErials anD mEthoDs
Patient's blood specimen collected as clotted and anticoagulated was used for tests. Serological tests were performed as per standard serological methods. [4] Antisera used were of commercial origin (tulip diagnostics, span diagnostics, and orthoclinical diagnostics).
Isolation of the two populations, one getting agglutinated and the other remained unagglutinated when the patient's RBCs were incubated at room temperature with anti-A1 lectin, was carried out as was reported earlier [5, 6] with slight modifications as follows:
Short Article introDuCtion
A BO blood groups are hereditary in nature and determined by testing the red blood cell (RBCs) of an individual with known reagent antisera, the approach is known as the "forward" grouping. As there is a reciprocal relationship of the antigen on RBCs and corresponding antibody in serum, the blood group of a person is confirmed on serum of the individual tested with known antigens which is described as the "reverse" grouping. In the most cases, the forward and the reverse group match, i.e., an absence of the antibody (ies) denote a presence of corresponding antigen(s) on the RBCs of the individual. However, occasionally, the forward and reverse group do not tally creating a confusion in mind as to assign the proper blood group. As the alloantibodies to the ABO blood group antigens are regularly occurring and are clinically significant, the discrepant results must be resolved before selecting an appropriate blood unit for transfusion. There are several causes for such grouping anomaly, mainly due to the factors intrinsic to The saline-washed RBCs suspended in 3%-5% concentration were incubated with anti-A1 lectin at room temperature for 15 min. The content was centrifuged at 500 rpm for 30s just to allow the agglutinated RBCs to settle at the bottom of the tube. The top one-fourth layer of RBCs was aspirated in a clean tube labeled as "nonagglutinated" RBCs. The next two-fourth layer was discarded, and the bottom most layer of the agglutinated RBCs was labeled as the "agglutinated RBCs." The agglutinated RBCs portion was mixed with Group A secretor saliva (diluted in saline) and was left at room temperature for 30 min under intermittent mixing to disagglutinate the RBCs. The RBCs, so separated, were washed with and suspended in normal saline to test with anti-A reagent.
The case details
A 47-year-old patient, was admitted to the hospital with acute renal failure. The patient was anemic, with hemoglobin level of 7.5 g/dL and platelet count of 10,000/cmm. With a total WBC count of 318,000/cmm with more than 90% blast cells, he was diagnosed with acute myeloid leukemia. The patient was never transfused nor underwent BMT. He was planned for transfusion of the 6 units of platelet concentrate and 2 units of RBCs. His blood specimen was sent to Lok Samarpan Blood Bank to provide required blood products.
The patient was grouped as A Rh(D) positive by cell grouping that corroborated with serum grouping. However, his RBCs reacted somewhat weaker with three different anti-A reagents showing a characteristic mixed-field agglutination pattern, i.e., a few agglutinates among the sea of free, nonagglutinated RBCs, under microscopic view [ Figure 1 ].
While the "nonagglutinating" fraction of RBCs showed a weak agglutination, the "agglutinating" fraction displayed a strong agglutination with monoclonal anti-A reagent. When these two fractions of the RBCs were tested with antisera to MN and Rh-subtypes they showed a homologous reaction pattern suggesting thay that the RBCs were homogeneous in nature for these antigens tested.
The patient's brother and one of his two sons were grouped as A, RhD positive while the other son was grouped as O, RhD positive, keeping a possibility of the patient being genetically with normal A, and that the weak A on his current blood specimen could be due to an acquired loss of A associated with his underlying disease condition although the patient's blood group record before the present illness was not available.
DisCussion
While the blood group of an individual is determined by testing his/her RBCs with known reagent antisera (and referred as forward grouping), it is confirmed by testing his/her serum with known group A and B RBCs (referred as reverse grouping) as there is a reciprocal relationship of antigen on RBCs and corresponding antibody(ies) in serum. It is important that the forward group corroborates with the reverse group to assign proper group to an individual. ABO blood groups are hereditary features and remain good throughout the life of an individual. Transfusion of homologous blood to the recipient has paramount importance as safe transfusion practice.
Occasionally, the forward and the reverse ABO blood groups do not tally due to varied reasons. [7] The discrepant results in grouping may be due to the factors that are intrinsic to the RBCs or due to those that are extrinsic to the RBCs, i.e., in surrounding milieu. An absence of the expected antibody in reverse grouping indicates a presence of corresponding antigen of RBCs. This situation requires further elaborate investigations, for example, absorption, elution, and saliva testing to arrive at conclusion. Many of the anomalous results in ABO blood grouping are due to weaker variant of the ABO blood group antigens and are hereditary in nature, [8] while some of those could be due to an acquired phenomenon associated with certain bacterial infections [9, 10] and hematological malignancies. [2] The present case appears to be of similar kind as the patient was diagnosed as having acute leukemia.
Weakening of the ABO blood group antigens in leukemia is known for years. It could manifest as generalized reduction in antigen scores on the RBCs [2] or display an overwhelming suppression of the antigens on RBCs so as to render the red cells inagglutinable by the corresponding antisera. [1] In rare cases, the loss of antigen is confined to a part of the red cell population with remaining being with normal compliment of antigenic strength and can be isolated by differential absorption/neutralization methods. [5, 6] This feature gives rise to a mixed-field appearance under the microscopic view and resembles to red cell mosaicism associated with genetic chimera. The present case showing mixed-field agglutination pattern with anti-A appears to be of similar nature. The isolate of "agglutinated" RBC's showed distinctly stronger agglutination with anti-A antibody as compared to the ones isolated as "nonagglutinated" RBCs. Both the isolates of the RBCs showed an identical reaction pattern for other blood group antigens of the Rh and the MN blood group systems, thereby indicating that the alteration was confined to the ABO blood groups only. The patient's brother and one of his two sons were grouped as A, RhD positive while the other son was grouped as O, RhD positive, keeps open on a possibility of the patient being genetically with normal A phenotype, and that the weaker expression of A antigen on his current blood specimen could be due to an acquired loss of A associated with his underlying disease condition, though the patient's blood group record before the present illness was not available. Observations on loss of A or B antigens were documented. [5, 6, 11, 12] 
ConClusion
Anomalous blood grouping was attributed to weakening of A antigen due to underlying disease process.
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